Introduction

Materials and Methods
Procedures for retinal subcellular fractionation, electron microscopic immunocytochemistry and autoradiography have been described previously in detail (10, 13, 19 opsin and the large protein (at 6 and 1 cm, respectively).
As these proteins are transferred to the ROS fraction (5.0), the amount of label of these proteins in fractions 2.0 and 3 is diminished.
No radiolabeled opsin or large protein is detectable in cytosol fractions (4). From Papermaster et al. (10) Figure  3 and Table 1 ). The adjacent plasma membrane ofthe outer segment was confluently La- . .
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.4 4I:' Cross-sectioned vesicles whose plane of section was below the equator might lead to circles of label over areas not pale enough to suggest the existence of the vesicle ( Figure  5 ). For these reasons, we did not expect and did not observe label distributed solely in circular profiles on vesicle margins.
Within the inner segment, vesicular profiles were also observed between the clustered mitochondnia ( Figure  6 ). The Golgi was heavily labeled, while the adjacent smooth endoplasmic reticulum and lateral plasma membranes were labeled at levels approaching background (Table 1, Figure 7 ). These results suggested that post-Golgi vesicles traversed the inner segment and gathered below the connecting cilium.
The slight labeling of the lateral plasma membrane indicates that this membrane is unlikely to be an alternative pathway for migration of opsin to the outer segment.
At the junction of the inner and outer segments, the connect- Figure 6 . Longitudinal section of the ellipsoid region labeled with anti-opsin-ferritin complexes as in Figure 3 . An oblique channel passing between the mitochondna (M) to the base of the connecting cilium is often observed in sections through the center of the cell. ' ;Z ,-., t .
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., (Table 2 ).
In addition to thin section
immunocytochemistry, studies of the intracellular distribution of opsin-bearing vesicles were conducted by freeze-fracture immunocytochemistry (23).
Fixed, frozen retinas were pulverized while frozen and allowed to thaw. Surface and intracellular sites in the tissue fragments revealed by the freeze-fracture were labeled by exposure sequentially to the biotinyl anti-opsin and avidin-ferritin. Tissue fragments were then embedded in Epon after osmication. Peni-Golgi and periciliary vesicles were readily labeled by this technique (Figure   1 1) is absent from these vesicles and they are relatively protein-free, they may constitute a vehicle for retrieval of lipid after concentration of opsin in the outer segment.
These studies leave several important questions unanswered as we seek understanding of sorting of membrane proteins to sites of function. How is the post-Golgi vesicle recognized by the sorting mechanism to lead to its vectorial transport to one end of the cell? Is the cytoplasmic surface of opsin used in this recognition, such that specific cytoplasmic components (e.g. , microtubules, ac-I. :. Figure 11 . Electron micrographs illustrating the periciliary region offreeze-fracture rod photoreceptors. (a) Thin section of a photoreceptor which has been fractured and treated with biotinyl-sheep anti-opsin followed by avidin-fernitin. The anti-opsin reacts predominantly with the N-terminal domain of opsin. A fine crack in the tissue has exposed cytoplasmic constituents to antibody, resulting in specific labeling of the interiors of two vesicles (enclosed by box 
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